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Second day the precipitate was washed End filtered repeatedly with a total of- 12 liter hot DI water ^~55^0°C) to a filtraie pH 
wJhing Lp iichtded alurring (r^disperstng) the precipiute into hot water (8 S.90«C) w-.h sttrrutg, fbUowed by filrraho 
The conductivity of the filtrate was not measured. 

After filuatiim. the material was placed in a crucible and dried ovemifiht (-15 hr) at -125«C in an oven, static air. The dried 
material (color dark brown) was calcined the second day in static air at 500*C for 2 hr. The catalyst was stored in a vial «sd 
1 B7S-02I (J 875-B). For WGS testing, the powder was pressed to 1 5 tons and sieved to 45-60 mesb. 

The final pH (second day. Jure 29) was ~7, even though more NaOH had been added after the addition 



Pt-Ce-Zr solutions. 
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__ PROJECT NO. 23 

TITI-E A f BOOK NO. 



Fik Name: 1875_023 (4%Pt-Cc01.Zr02 5M2 copp NaOH) 

CawKst prep: A. Ghenciu/N. Trusty 



WGS Cataly^: Pr^-e 4%Pt-Ce02-ZK)2 tCc02:2K>2 " 58:42. .1%) by cop«cipitatl«n. using nitr«« 



5 Ul>JC"Jve precursors; % metal U by wclgM. 

^1 sol. 149-33 

3?s!,u.::::;:::.::::.::: msgc-sn^smi) 



\CATBRIAt5» „ Cc(N03)3 stock solution, JM, 395 g C«1. <l=l .7 &tnl • g4 2« e (~58 8 m') 

(dyiws a,ct)l^l^. r J zrO(N03)2 stock solution. JM. 203 g/T, d = 1 .433 g/rtU ■ ""■"r.'..rr.'.'. 34.6 % 



10 



r » »i ■ i Calculated foi 40 g 4%l't.Ce02-ZrO2 final material, containing: 
q-a.ffUl^qioDf ... ... v| 3j 4 Ce02-Z(02 and 1 .6 g Pt 

. I. !>, nitrate soUftionneeded tor 1.6 gPt: «««„,,x 

1.6 • 1000 149.33 = 10.713 gPt solution (6.855 ml) 

2 Ce ((U) o'trats solution needed: 

IS for 58% Ce02. 22.272 g Cb02 in the enal mateml 

moles Ce02 - 22.272 1 172.12 = 0. 129598 «« Biolw U 

3 ZfO"" solution needed: ^ 

for42%2r02. l6.l28sZr02Inthefinaltnatervftl 
molcs2K>2- 16.128 / 123-224 - 0. 130884 -mote Zr 

3 ♦ 0.129398 ' 0.388194 mol« NaOH for Ce(nJ) 
2*0 130884 =■ 0.261767 moles NftOH forZrO 

2 •0.6. 195.09) -0.016403 moles NaOH for Pt , ^.^cm 

» Totli moles NaOH = 0.666364 moUs; with 30% excess. 0.86627 moles N»OH 

NaOH needed: 0.86627 • 40 - 34.6S09 g 

^ . The weighed «nounls of Pt solution. Cedll) solution. "«d zirconyl solution v««^ 
Pijepglgiqi*^ ^Ji The weighed amount of NaOH was brought to a 2-l,icr solution whhDlwrt-r, ma vol^^ 
y'-^^\d^<i (0,43N NaOH solwtion obtained), ihentrtiBfinjed to the reactor. 

„ ^ copreciphation was conducted « 90-9S'C in a 3.lircr gla^reactor ''^-g a h^atta jcooli^^^^^ ^ 
intensified &t)in Ugjit yellow to beige, then to brown. 

" . Work oontirajed to Page 
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(redispersine) the precipitate inlo hot water (85-90«C) wlh stirring, followed by filtration. The conductivity of the fiitoate ' 

measured- 

After filtration, lie material wns placed in a crucible and dried overnight (-15 hr) at ~125'C in an oven, swtic air. TTk drfcdj 
iTr^^S Sn^wn) was EaJcined the second day in .ratio air at 500"C for 2 hr. Th^amlyst wa. 5t««d « a v.al <md « 
187S-023 (1875-0. For WGS testing, the powder was pressed lo 15 tons and sieved to 45-60 mesn. 
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PROIiCtNO. 25 
iffLE BOOK NO. 

HDfii coflUnued from Page l\ ^ 

It:'-' 

I' F,!c Name: 1875^025 (Zr034%P^CeO2 42-58 cDpp NaOH.seq) 
i rested as 1R75-D 
led I caialysrpr«p: A. Ohenciu/N. Trusty 

la ^-/-^-i 40/ D* r-AOi rrem'7T02 = 58.42, wt%) by <^? quential coprecipitaiion. 

1 Objective IZ^^^'irS^-^-^^^^^^ 

^ vrr«!AT S ■ P. nitrate sol«UonJM. 23342 gPyi sol 149.33 g P./ kg sal. dM.^ g^ml —^^^ 

MArEBlALJ. , 3 stock solution. JM. 395 gC«/l d-lf, 63 g ^.i ml) 

(show* «<;|3^r:. zrO(N03)2 stock solution. JM. 203 grt. d - 1 .433 g/m! ZZZ * •• 25.9 g 

weid)lts-^5ie&^'"'' NaOH pellets • "vir'Ar^riliitait^^^^ -1500 ml 

. Deiot»i»d(DI) water (not iocludiTigfte water for washing the precipitate) 



I 

^0 



ii . V - ^ CaJculaied fbr 30 g4%?t.Ce02.Zr02 final material, conlaining: 

3 CslciiJation ^. . g Ce02-2rO2 and 1.2 g Pt 

' ' - aV' ^J i 1. Pc nitrate solution needed for 1.2 £ Pi: 
i 1 .2 ♦ 1000 / 149.33 « 8.0359 g Pi soluDon (5. 14 1 mi) 

-J Ce (ill) niti-ale solution needed: ... 
j ' for 58% Ce02, 1 6.704 g Co02 to the flwl material 
j moles Ce02 - 16.704 / 172-12 0.09705 - moles Ce 

aravunt Ce - 0.09705 * 140. 12 = 13.5984 g . a a 4i • i 7 « Sft 525 c Ce aoluttcm 

Sin) solution - 15.59M MOOO / 395 - 34.43 ^ 



2. 
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ZiO^* solution needed: 

for 42% Zi02, 12.096 1 Zi02 in the final material 
moJes Zr02 « 12.096 / U3 J224 - 0.098163 - moWs Zr 



nmount Zr = 0.098163 * 91^224 = 8.95479 g ^ , > ^ii i i-j-j * i ii-?^ « 61513 2 ZrO^* solution 

ZrO^^ solution -8.95479* 1000 / 203 - 44.1123 ml ZrO*^ solution, or 44,1123 1.433 - 63513 

4. NaOH sohition needed, 30% excess: solution 
3 moles/ I mol Ce (111) soluiion, 2 moW 1 mol ZrO' solution, 2 moles/ 1 mol Pt solution 
3 • O.O9705 ^ 029 1 1 5 xnolea NaOH for Ce<f m 
» 2 0.098 163 « 0. 196325 moles Nitf)H for ZrCr^ 



-> * fi 2 / 195.09>=0.012302 nniolosNaOH for Pt . , vr /so 

Total moles N»OH - 0.49977 moles; whh 30% excess. 0.64971 moles NaOH 
NaOH needed: 0.64971 ♦ 40 - 25.9882 g 

• .flV^m wSSsSE»^Dlwater(0.43NNaOH5ototJonobtained).the«tra^ 
Th* cop^dpiuoion was co»duc«d « 90-95^ te . 1 .5-liter 

^ ^.ne..!..* Work continwd to 
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After flie addition of die ZrprecursOTiwhition was complete, ihc precipitate >m cured un<tershrTii.|ftrcB. Thrat90 C.*9 
vested aS ied repc«ed1y with a total of ~ H liter hot Dl water (-55-60'C) to a filtrate pH of 6- The WMiung rtep «c^ 
Zrilg (SilpS^to/lhe pr«ipit«lc in hot water (ZS-WC) with st^,xing. followed b>- filtration, fhe conductivity of the filfj 
was not measured. ; 
TT^materUl was pteccdinacrocihle and dried over™ghtei31ir)at^l25-Ciii^ 

color) was calcin<id the second day io static air at 500"C fer 2 hr. The catalyst was stored m a vial and labeled 1875^25 (la^ 
For WGS testing, the powd«r was pressed to 15 ions and sieved to 45-<0 roesh. 

Compare the performance of 1875-023 and 1 875-025 in WOS: Pt<;e02 or Pt-Ce-2r interaction? • 
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PROJECT NO. 27 
ffljE BOOK NO. 

f y^^: (2%Pt-Zr02 copp NaOH) 

Tested 3& 

fSstprep: A. Gbenciu/ N. Trusty 

. wGSCa.alyst:Pr.p««l«^^ZK«cop^e.ipUad.n,u,ing^ia«^^ 
to obcain Pl-0-ZrCOH)x. 

,3, Pt ntote sokiioa. JM, 233-42 g Pt/l sol. 149 33 e - ^ S/nJ 

l^if -i ZrO(N03D2 siocW solution. JM, 203 g^, d - 1 ,433 g,'ril 30 , g 

f^.'t" igaoH pellets •• -2000 mi 

sJJa^^f •: Deioniwd (DI) water (not including the ^vllter for washiog ftie precipitate) 

if-^ >#r^ Calculated for 40 g2%Pl-Z^02 filial Tnaicrial.containiB^ 
.g^^SPftP 39.2 Zr02 and 0.8 gPt 

I T^niiratcsolulion needed fof 0.8 gPt: 
' 0.8 ♦ 1000 f 149.33 = 5.3573 g?t solution (3.427 ml) 

1 Zf soluiion needed for 39.2 g Zr02 in the final material: 
moles Zt02 = 39.2/ 123.224 » 0.3 1 807 = moles Zr 

S="iS^-^To; '^'fJJfaS,' -'f^.^j »iz,o" « »5.«3' • >■«' -msa ,ZKy ».-.. 

3 NaOH solvltiOB needed. 2«»i excess: 

2 moles/ ImPlZrtf' solution, 2 moUs/lmolPtsoluUon 

2 ♦ 0.3 1 807 = 0.63614 mole* NaOH for 2r0 

•z * ^0 8 / 195.091 = 0 (M»201 BBolM NaOH for Pt 

Toi molerNadH =0.64434 mo!«; with 20% cxceae. 0.7732 tnoles NaOH 

NaOH fleeded: 0.7732 * 40 - 30.93 g 

ifi'^lMlWSM^^ transfeiTftd to the reader, 
fihraie was noi mtasured. 

EVFoTwCS lesring. the powder was pressed to 15 tons and sieved to 45^0 mesh. 
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PROJECT NO. 29 
TITLE h A BOOK NO, 



Vue Niime: 1 875.029 (2%Pt-Zra2-^e02 42-58 cop{> NoQHjseq) 
tc-K-das IS75-F 
Canlyst prep: A. Ghonciu' M. Trusty 

WGS Caialysi: Prepare 2%Pt-Zr02-CeO2 by coprcdpiiaiion, using nitrate precursors; % metal is by 
^ Objecnvc ^^^.^^ ^^^^^^ ^^^.^ Pi-O.Zr(OH)x-UOx. 

.^ATtroTAt S Pt nitrate sulalion,JM. 2.^3.42 gPd sol, 149.33 g Pi/ ks^^ol. d - 1.563! g/irtl ^A' 0 o ( '^f/!^^^ 

MATERIALS ^^^^^ ^^^^^.^^^ ^ ^..^ 7 40 0 g ir^.^ .n 

(shows actual 2,o(N03)2 stock solution JM, 203 g/L d= 1.433 i^'nil ^^^-^S^ ^^^^*[^'^ 

weights used) NaOH pellets • :;VQ^J^ 

Deionized (Dl) water (not including the water for washms ihc precipitate) » 



:0 

1 w - Calculated for 20 g2Wl-ZrO~Co02 final inaicrial, containing: 
CiilCUlaUQ^' CeO2^Zr02 and 0.4 g Pt 

■ • I . Pt nitrate soluiion aeeded for 0.4 g Pt: 

0.4 ♦ 1000 / 149.33 ^ 2.67863 gPt $olmlon {1.714 mi) 

'5 Cc ( ] 11 ) nicraro solution occded ; 

" for 5S% CC02, ) 1 .368 g Ce02 in ihe fuiid material 

moles Ce02 - 1 1.368 / 172. 12 = 0.066047 moles Ce 

amount Ce - 0.066047 ♦ 140.12 = 9.2545 g ^ • ^ 

Ce(in) solution » 9.2545 • 1000 / 395 - 23 .43 ml Ce solution, or 23.43 • 1 .7 39.83 g Ce solwion 

3, ZrO'* 5olul1on needed: 

for 42% Zr02, 8.232 g Zr02 in the finul material 
moles Zi02 = 8.232 / 123-224 = 0.066805 moles Zr 

'^lX2''ZllV,l^7iS^^ • solium 

4. NaOH solution needed, 20% excess: , i^- 

3 moles/ I mol Ce (IW) solution, 2 moles/ 1 mol ZrO'* solution, 2 moltts; 1 mol Pt solution 
3 ♦ 0.066047 =0.198141 moles NaOH for Cedll) 
2 * 0.066805 = 0. 1 3361 moles NaOH for ZrO^' 
!5 2 * (0.4 M 95.09) =^ 0.0041 moles NaOH Ibr ft 

Total moles MaOH = 03 3 585 molest; with 20% excess. 0-40302 mole* NaOH 
NaOH needed: 0.40302 * 40 = 16. 12 g 

^ . s The weiftHed arootmis of Pt and zirconyl soluiiciis wen? mixed and stored in an Erletuneyer flask. Tlie 
Prcpacatloii^.. • ^ci^bed amoiuiiofCcail)soluUon was stored in another Erlenrocycrlla^^ 

. V. NaOH was brought to l-liter solution with DT water t0.4N NaOH solution obtamed), then transferred to ihc 

reactor. 

^ Thecoprccipitatiod w^ conducted at 90^95«C in a K54her glass reactor having a heat in^^coolingmajule. under vigo^ stirring, 

li! ihe following manner. . , _e •«nrii»v-' 

- The Ce( IH) nitrate solution was dosed in the NaOH solution during ca. 20 mm. subsurface. The pump dial was sec « OOier, 
Uisolay 0 7 in the beginning, then at 2.0 followed by 2.5 pump dial. During the course of the reaction, the color of the 
prtciphi u!tenS fi^;n lieS pink-puxpk to a purple-cocia color. After the addition of the Ce(ffi) solution was complete, 
the precipitate was cured for '4 hr at 90-95°C under stirring- 

5 

rr.s c,,,^,..p„^uc.o^ cHic^ao co^o. Wofk continusd to Page 

hAR WITNESS 
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wfth stirriog. followed by rH,rL-o. Tl^eLlSr^^^^^^^ 

F). For WOS .esdng. .he powder preJd S i 5 ZTnJieved^SSsr " " 
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